Dexamethasone induces cell death which may be blocked by NMDA receptor antagonists but is insensitive to Mg2+ in cerebellar granule neurons.
Since dexamethasone may elevate the Ca2+ influx through NMDA receptors, we have investigated mechanisms of dexamethasone toxicity in rat cerebellar granule neurons. Dexamethasone concentrations over 0.1 microM induced cell death that reached about 20% of the death induced by glutamate. Dexamethasone-induced cell death was reduced by more than 80% by the mineralocorticoid antagonist RU 28318 or the NMDA receptor antagonists MK 801 and CGP 39551, whereas RU 28318 rescued only approximately 30% of cells treated with glutamate, indicating that dexamethasone requires NMDA receptors to induce acute neuronal toxicity and that a fraction of the neurons showed this toxicity. Mg2+ reduced the cell death induced by glutamate at potassium concentrations of 1 mM and 5 mM, but not at 25 mM. In contrast, cell death induced by dexamethasone was not significantly reduced by Mg2+ in any of the potassium concentrations. Both glutamate and dexamethasone induced toxicity with translocation of the apoptosis inducer NGFI-B to the mitochondria seen after 30 min-2 h concomitant with activation of apoptosis inducing factor (AIF) and caspase-3. In conclusion, dexamethasone induces a rapid toxicity which is blocked by NMDA receptor antagonists other than Mg2+, and involves mitochondrial apoptosis inducer NGFI-B.